Effect of VIP on sweat secretion and cAMP accumulation in isolated simian eccrine glands.
Although vasoactive intestinal peptide (VIP)-immunoreactive nerves have been identified around the eccrine sweat glands, their functional significance is unknown. We found that VIP evokes eccrine sweat secretion in isolated monkey palm eccrine sweat glands in vitro as profusely as does isoproterenol (Iso), however, at concentrations two orders of magnitude lower than that of Iso. Like Iso sweating, the VIP sweating was relatively insensitive to removal of Ca2+ from the medium. The time course of adenosine 3',5'-cyclic monophosphate (cAMP) accumulation in the secretory coil paralleled that of sweat secretion. However, unlike Iso stimulations, both VIP-induced cAMP level and VIP sweat rate markedly declined with time. The attenuation of VIP sweat rate was reversed by forskolin and by theophylline, suggesting that the attenuation is caused partially by desensitization of the receptor-cyclase complex and/or by cAMP breakdown by phosphodiesterase. Forskolin stimulated the VIP-induced cAMP level more than can be expected from a simple additive effect. The sudorific effects of a submaximal concentration of VIP (6 X 10(-9) M) and that of methacholine (MCh) (10(-8) M) were only additive. The VIP-induced cAMP level was markedly augmented by MCh and further enhanced by Iso with or without theophylline. Thus the most salient biochemical consequence of the VIP-ergic component of sweat gland innervation is to induce synergistic amplification of tissue cAMP accumulation. The functional significance of synergistically accumulated cAMP in physiological eccrine sweating remains to be studied.